The question of whether private investors can discriminate between the risk taken by banks is empirically investigated by testing the risk sensitivity of European banks' subordinated notes and debentures (SND) spreads. A unique dataset of spreads, ratings, and accounting measures of bank risk is used for a sample of SND issued during the 1991-2000:Q1 period. Moody's Bank Financial Strength (MBFS) and FitchIBCA Individual (FII) ratings, which omit the influence of government and other external support on risk borne by investors, are used as bank risk proxies together with accounting variables to explain the variability of spreads. Empirical results support the hypothesis that SND investors are sensitive to bank risk, with the exception of SND issued by public sector banks, i.e., government owned or guaranteed institutions. Results also show that the sensitivity of SND spreads to measures of stand-alone risk (i.e., measures that do not incorporate external guarantees) has been increasing from the first to the second part of the 1990s, with the perception of too-big-to-fail type guarantees by private investors gradually disappearing. This result can be attributed to the joint effect of the loss of monetary policy by national central banks and the public budget constraints imposed by the European Monetary Union (EMU).
and on the future role of national supervisors, the third pillar is aimed at strengthening the role of market discipline through an improvement in banks' disclosure (Basel 2001) .
The objective to enhance market discipline also underlies the numerous proposals to introduce a mandatory subordinated debt policy that has been drafted and critically discussed during the last 15 years. These proposals, carefully reviewed by Kwast et al. (1999) , generally require banks to issue a minimum amount of subordinated notes and debentures (SND) which would not be covered by guarantees explicit or conjectural. In a recent joint report, the Board of Governors of the Federal Reserve System and the Secretary of the U.S. Department of the Treasury, while recognizing "…that existing evidence supports efforts to use subordinated debt as a way to encourage market discipline…" concluded "…in favor of continuing research and supervisory analysis of voluntary subordinated debt issuance and deferring any recommendation of a mandatory subordinated debt policy" (Board and Treasury 2000) .
Two key issues characterize the debate about bank market discipline. The first one concerns the extent to which private investors can observe and price the risk taken by banks and, ultimately, affect banks' management decisions. The second one concerns the extent to which financial markets' prices contain timely and accurate information on the financial condition of the issuing banks that is useful to bank supervisors.
As far as the first issue is concerned, a relevant distinction is the one between market monitoring and market influence (Bliss and Flannery 2001) . Market monitoring is the process whereby investors correctly understand changes in a firm's risk profile and incorporate those assessments into the firm's security prices. On the other hand, market influence is the process by which a security price change engenders firm (managers) responses to counteract adverse changes in firm condition. Following a second distinction, market influence can in turn be distinguished between direct market discipline and indirect market discipline (Kwast et al. 1999) . Direct market discipline is the process whereby the expected cost of a bank's funds is a direct function of its risk profile. On the other hand, indirect market discipline is the process whereby the yields of a bank's risk-sensitive source of funds are used as a means for bank supervisors to improve their risk monitoring and controlling tasks. Indirect market discipline therefore requires the yield of SNDs to be easily observable and comparable between different issuing banks.
Following the distinction between market monitoring and market influence, two generations of empirical studies on the role of SNDs in market discipline can be identified. The first generation was aimed at testing whether private sector investors can rationally differentiate among the risks taken by banks. Such studies investigated the relationship between SND spreads and bank risk, the latter measured by both market and accounting variables. The existence of a statistically significant relationship was considered as a necessary, although not sufficient, condition for market discipline to be effective. Early empirical work of this kind, based on U.S. bank holding company data from the early and mid-1980s, did not find any statistically significant relationship between SND spreads and bank risk (Avery, Belton, and Goldberg, 1988, Gorton and Santomero, 1990 ). However, more recent studies based on data for longer and more recent time periods, while confirming the previous results for the mid-1980s , found statistically significant relationships between SND spreads and various measures of bank risk (Flannery and Sorescu, 1996 , De Young et al., 2001 , Jagtiani, Kaufman, and Lemieux, 1999 , Covitz, Hancock, and Kwast, 2000 .
These diverging results have been explained by the significant change in U.S. regulatory treatment of bank SND investors over the period between the early 1980s and the early 1990s, with the apparent lack of market discipline of the early and mid-1980s attributed to the presence of implicit government guarantees. Such guarantees were reinforced by the 1984 Continental Illinois bailout, during which no SND holder suffered any loss. The formalization of a too-big-to-fail (TBTF) policy by the Comptroller of the Currency several months later went even further in extending the safety net to uninsured bank creditors. This policy changed significantly in the late 1980s, when many bank debenture holders suffered losses, and was reversed with the 1991 Federal Deposit Insurance Corporation Improvement Act (FDICIA). Thus, conventional wisdom holds that investors in SNDs became more sensitive to the risk of the issuing U.S. banking organizations beginning in the late 1980s. This risk sensitivity became stronger as regulators reduced the protection afforded to bank holding companies by the safety net. The second generation studies addressed: (1) the "sufficiency question" of whether the risk sensitivity of spreads is strong enough for direct market discipline to be effective, or (2) the "who knows what and when question" of whether financial markets signals add new, accurate, and relevant information about future banks' safety and soundness to supervisory assessments.
These two questions have been investigated using rather differing approaches and led to mixed results. As far as the first question is concerned, Morgan and Stiroh (2000) compared the risk sensitivity of U.S. banks' bond spreads at issuance during the 1993-1998 period with that of U.S. non-financial companies using traditional Moody's and Standard & Poors issue ratings. They found that the spread/rating relationship is the same for bank issues as for non-bank issues and concluded that the bond market prices bank risk efficiently. Bliss and Flannery (2000) investigated whether the risk sensitivity of spreads is strong enough to affect bank management decisions such as reductions in leverage, dividend cuts, sale of new stock, or changes in uninsured liabilities. They found that abnormal bond and stock returns are not typically followed by such actions and concluded that financial market signals are not strong enough to significantly affect managerial behavior. Covitz, Hancock, and Kwast (2000) investigated whether a BHC decision to issue SNDs is affected by its stand-alone risk profile. They found that riskier banks are less likely to issue SNDs during times of banking sector stress or relatively volatile bond market conditions. Using data on nearly 500 bank bonds issued between 1993 and 1998, Morgan and Stiroh (2001) investigated the effect of a bank's asset portfolio composition on the issuance spread required by investors. They found that bond spreads reflect the overall mix of banks' assets at the time of issuance and concluded that banks contemplating a shift into riskier activities like trading can expect to pay higher spreads as a result.
As far as the second question ("who knows what and when?") is concerned, the available empirical research on the U.S. banking industry indicates that financial markets participants and bank supervisors both produce value-relevant information about the future soundness of banks and that neither the market nor supervisors possess clearly superior quality information (Berger, Davies, and Flannery, 2000 , De Young et al., 2001 , and Evanoff and Wall, 2001 ). Rather, it seems likely that investors have a comparative advantage in monitoring due to their flexibility in evaluating any new information and in changing their analytical methods whenever needed, while supervisors have a comparative advantage in influencing due to their capacity to access all relevant information and to legally restrict the activities of financially weak banks (De Young et al., 2001 , Flannery, 2001 .
Berger, Davies, and Flannery (2000) compared the timeliness and accuracy of government supervisors versus market participants in assessing the condition of large U.S. bank holding companies. They found that while supervisors and bond rating agencies both have some prior information that is useful to the other, supervisory assessments are much less accurate overall than both bond and equity markets assessments in predicting future changes in banks' performance. De Young et al. (2001) compared national banks supervisory ratings with the information content of subordinated debt risk spreads for their parent holding companies. They found that government exams produce significant new information that is not fully reflected into debenture pricing until several quarters after an exam. However, they did not find any clear evidence that government supervisors possess an informational advantage over the bond market. Evanoff and Wall (2001) compared the ability of four alternative capital adequacy measures and subordinated debt spreads at predicting future supervisory ratings (BOPEC for BHCs and CAMEL for banks) and found that SND yield spreads do as well or better than any of the capitalization ratios. Allen, Jagtiani, and Moser (2001) investigated the relationship between supervisors' announcements and BHC equity prices. They found that stock prices rise when the market learns that a bank management team has been judged weak and interpret this result as a confirmation that supervisors are expected to influence managerial performance. This paper focuses on bank market monitoring and is in the spirit of the first generation studies, in that it investigates the risk sensitivity of SND spreads by examining whether private investors price European banks' SND issues according to the risk profile of the issuer. This is done by testing the statistical relationship between the primary market spreads of a sample of SNDs issued during 1991-2000 and alternative measures of bank risk.
The study extends the existing literature in three directions. First, it analyzes the European banking industry.
2 This is done through an empirical analysis of the risksensitivity of European banks' SND issuance spreads during 1991-2000. Testing for bank market monitoring in Europe is important because of some peculiarities of the European banking industry. Major banking crises in continental European countries never gave rise to creditors' direct losses. Rather, they have been solved either through government bailout policies or through bank mergers led by government supervisors, with financially sound banks being "morally persuaded" to acquire insolvent ones. In addition to that, many European banks are either governmentowned or benefit from explicit government guarantees. These guarantees significantly reduce the risk of default and virtually eliminate the incentive for private investors to monitor. One would therefore expect weaker market discipline in Europe compared to that prevailing in the US after the 1991 FDICIA.
Second, the empirical analysis makes use of Moody's Banks Financial Strength (MBFS) and FitchIBCA Individual (FII) ratings as measures of bank risk. These ratings differ from traditional ones in that they focus on banks economic and financial conditions and do not take into account any external support from banks' owners, state authorities, or other official institutions. As such, they represent ideal candidates for the cross-country comparison of banks' risk profiles as many of the accounting variables shown by previous empirical studies to be statistically significant in explaining spread differences are either unavailable or are measured differently across European countries.
Third, an analysis of the average interest rate government subsidy received by European public sector banks is performed. Testing for the existence of statistically significant differences in the risk sensitivity of SND spreads between private sector and public sector banks is of particular interest because of the attention that the subject of government aid has recently received in Europe.
3 While this kind of direct support is easy to identify and quantify, indirect aid in the form of government guarantees has received less attention.
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Four main results emerge from the empirical analysis: (1) SND spreads are monotonically related to measures of bank default risk, (2) bank accounting variables, while relatively poor in explaining the cross-sectional variability of SND spreads when used alone as explanatory variables, perform much better when interacted with country dummies, (3) SND spreads, controlling for measures of stand-alone risk (i.e., measures that do not incorporate external guarantees), are about 40 basis points lower for European public sector banks, (4) SND spreads' sensitivity to measures of stand-alone risk has been increasing over the 1990s, with the perception of TBTF type guarantees by SND investors gradually disappearing during the decade.
The interpretation of the first three results is that investors impose market discipline on European banks, and impose less discipline on banks with external subsidies. These public sector banks benefit from a significant government subsidy, in the form of a lower cost of SND issues, the value of which has been increasing over time. The interpretation of the fourth result is based on the joint effect of the loss of monetary policy by national central banks and the rigid public sector budget constraints imposed by the European Monetary Union (EMU).
This paper proceeds as follows. Section 1 presents the methodology of the empirical analysis. Section 2 describes the data sources and summarizes sample characteristics. Section 3 presents the empirical results. The conclusions are given in Section 4.
RESEARCH METHODOLOGY
Banks' SND issuance spreads over the corresponding maturity Treasury bonds reflect investors' perception of the credit risk of the issuer. As such, they are a function of six main factors: (1) the economic and financial condition of the issuing bank, (2) the time to maturity of the issue, as this affects its default risk premium (Merton 1974) , (3) the issue amount, as this in turn is believed to affect secondary market liquidity, (4) any explicit or implicit government guarantees perceived by market investors, (5) the currency of denomination, 5 and (6) the time of the issue, as bond market conditions change over time. Following this reasoning, the empirical analysis involves regressions 6 of the form:
where:
SPREAD i ϭ the difference between the yield to maturity at launch of issue i and the yield to maturity of a corresponding currency Treasury security 7 with a similar maturity; RISK i ϭ alternative measures of the default risk of the issuing bank; MATU i ϭ the time to maturity (in years) of issue i; AMOUNT i ϭ the log of the U.S. dollar equivalent amount of issue i; COUNTRY i ϭ the country where the issuing bank is registered; CURR i ϭ the currency of denomination of issue i; YEAR i ϭ the year of issuance.
Note that, in contrast to most of the studies on market discipline conducted using U.S. banks' SND data, this study is based on primary market spreads. The use of secondary market spreads is avoided because of the poor liquidity of the secondary market for European banks' SND issues. 8 In addition to that, yields on new issues reflect actual transaction prices rather than brokers' "indicative prices," estimates derived from pricing matrices or dealers' quotes. As such, they provide a more accurate measure of the actual cost of subordinated debt for banks and of the risk premium demanded by investors. Using primary market spreads also permits use of "fresher" ratings, because ratings of new issues reflect the raters' assessment near the time of issuance.
9
Four alternative specifications of Equation (1) are employed, each using different risk proxies. The first one is based on Moody's and Standard & Poors issue ratings. 10 These are ratings assigned by one or both rating agencies to the single issue at the time of issuance. As such, they reflect both the issuing bank default risk and the facility seniority and security structure.
A second specification based on Moody's and Standard & Poors issuer ratings has been tested in order to focus on the role of the issuing banks' default risk. These are the prevailing senior debt ratings, at the time of the issue, assigned by one or both the rating agencies to the issuing bank. While these ratings are good proxies for the issuing bank "creditworthiness" or "ability to meet its financial obligations," they do not necessarily represent good proxies for a bank's stand-alone risk profile. The creditworthiness or future ability to make timely payments of an obligor could be excellent even if its economic and financial conditions are poor when an explicit or implicit government guarantee exists. This is particularly true for continental Europe, where many banks are government (either national or local) owned and troubled banks' uninsured creditors have often been bailed out by national authorities. Because of this problem, the rating agencies themselves have introduced new bank ratings that focus on the economic and financial soundness of the bank, without taking into consideration any external support from State authorities or its owners. Two main types of ratings are currently available: Moody's Bank Financial Strength (MBFS) and Fitch IBCA Individual (FII).
11 FII ratings were introduced in the late 1980s and are therefore available for most of the SND issues used in the empirical analysis. MBFS ratings were introduced more recently and are therefore available for a smaller subset of issues. MBFS and FII ratings are used in the third specification of Equation (1).
In all three ratings-based specifications, ratings are represented by dummy variables.
12 Each dummy variable is equal to 1 if the issue or issuer has the corresponding grade and zero otherwise. Dummy variables allow more flexibility than would result from imposing a linear specification.
Finally, a fourth specification based on bank accounting measures of bank risk has been employed. Selected balance-sheet variables that previous authors have found to be important in predicting the likelihood of bank failure are used as predictors of spreads. The model employed in this final specification closely resembles those used in earlier studies and is based on the following simplified representation of bank risk:
The following bank-specific accounting variables are employed:
14 LEV the ratio of total (book) liabilities to the book value of equity. Higher leverage indicates higher default risk. ROA the ratio of annual net income to the average of the preceding and current year-end total assets. Higher profitability generally signals greater efficiency. As profitability tends to be serially correlated, a higher value of this variable should indicate lower default risk. However, a higher value might also indicate compensation for higher risk-taking and therefore be positively correlated with SPREAD Sorescu 1996, p. 1358) . NLTA the ratio of net loans to total assets. This variable should positively affect spreads if loans are riskier than other assets or if their risk is simply more difficult to assess.
EITA the ratio of equity investments to total assets. This variable should positively affect spreads if equity investments are riskier than other assets. However, a negative correlation with SPREAD might also arise if hidden reserves associated to unrealized gains on equity investments are perceived by SND investors to represent an implied equity cushion. This variable also represents a proxy of the relative incidence of investment banking within a bank's portfolio of activities. LIQ the ratio of liquid assets to customers' deposits and short term funding. This variable should negatively affect spreads if higher liquidity improves a bank's creditworthiness. LLRGL the ratio of loan loss reserves to total loans. This variable should positively affect SPREAD as higher reserves indicate, ceteris paribus, higher expected losses. However, a higher value of LLRGL might also be perceived by SND investors as a larger cushion against unexpected losses. A negative relationship between SPREAD and LLRGL would result in this case.
Following previous studies, two interactive variables are also included in order to capture nonlinear risk relationships.
ROALEV the product of ROA and LEV. This variable should negatively affect SPREAD as profitability becomes more important for more leveraged banks. LLRLEV the product of LLRGL and LEV. This variable should positively affect SPREAD as higher credit risk becomes more relevant for more leveraged banks.
Control variables used in the four alternative specifications include:
MATU the time to maturity (in years) of the issue. AMOUNT the log of the U.S. dollar-equivalent amount of the issue. D91, D92, …, D00 year dummies. These should capture the variations in bond market conditions. DEM, DFL, EURO, FFR, STG, USD, OTHERCUR currency dummies. These should capture both the different credit standing and liquidity of the different national Treasury securities and SND investors' currency preferences. GER, FRA, NET, SPA, SWI, UK, OTHERCOU country dummies. These should capture both differences in macroeconomic conditions and cross-country differences in safety nets or implicit government guarantees.
15 PUBLIC a dummy variable that equals 1 if the issuing bank is a public sector one and zero if it is a private sector one. The former is here defined as either a government (national or local) owned bank or a bank that benefits from explicit government guarantees. TA a control variable for the size of the issuing bank. It is computed as the ratio of the bank total assets to the total assets of the largest bank in the sample for the year of the observation. 16 This variable should negatively affect SPREAD as larger banks tend to have more diversified portfolios and eventually benefit from TBTF guarantees.
For all the specifications both regressions based on OLS and with the inclusion of fixed effects are estimated. Comparison of the fixed effects with the OLS estimates reveals whether variation in the independent variables within a bank affects the spreads differently than between issuers.
DATA SOURCES AND SAMPLE CHARACTERISTICS
The data are from five main sources: (1) Capital Data BondWare, (2) Moody's Corporate Default, (3) FitchIBCA BankScope, (4) Moody's Mergent Bond Record, and (5) WorldScope. Capital Data reports information on the major debt and equity issues worldwide. As far as bonds are concerned, Capital Data Bondware provides information on both issuers (nationality, Moody's and Standard & Poors current ratings, industry, etc.) and issues (currency, maturity date, years to maturity, spread at issuance, issue type, face value, and coupon). Spreads at issuance for all European bank issues of fixed rate, non-convertible, non-perpetual, and non-callable SNDs during the 1991-2000:Q1 were collected. This sample has 407 fixed rate subordinated bonds, of which 92 are perpetual. Of the remaining 315, five are callable issues and 20 are either convertibles or hybrid issues, leaving a total of 290 fixed rate, non-callable, non-convertible, non-perpetual SNDs.
The resulting sample of 290 SND issues suffers from two potential selection biases. First, a relatively larger number of issues has been completed during the second part of the 1990s than during the first part. This is partly the consequence of a general increase in the average number of European banks' SND issues, and partly the consequence of the availability of Moodys Financial Strength (MBFS) and FII ratings. These have been introduced in the mid-1990s and late 1980s, respectively, and are therefore more easily available for more recent issues. Second, European banks tend to issue SNDs when the market is more receptive. The total number of sample issues is particularly low in the third and fourth quarter of 1998 (4 and 2, respectively), when the Russian crisis occurred, and particularly high during the first three quarters of 1999 (19, 12, and 12, respectively) , during a low interest rate environment. However, these biases should not limit the adequacy of the empirical sample as a basis for answering the key question of this study. If the risk profile of European banks appears to be monitored by private investors, this conclusion would presumably be strengthened were the second selection bias not present.
Moody's and S&P ratings at issuance for these 290 issues are either from Capital Data BondWare (154 issues) or from the Moody's January, 2000 release of Moody's Corporate Default Database (136 issues). The latter is a complete history of Moody's long-term rating assignments for both U.S. and non-U.S. corporations and sovereigns. Both ratings on individual bonds and issuer ratings are included, as are some bond and obligor characteristics such as borrower names, locations, CUSIP identifiers, ultimate parent companies, bond issuance dates, original maturity dates, seniority, and coupon. Because Capital Data Bondware only provides information on issuers' current Moody's and S&P ratings, issuer ratings at the time of sample SND issuance have been collected from either the Moody's Corporate Default database or the FitchIBCA BankScope one. The latter is a database with information on financial statements, ratings, shareholders, and subsidiaries of over 10,000 banks worldwide. This database is also the source of our balance sheet data and accounting ratios. MBFS and FII ratings are collected from two sources: FitchIBCA Bank Scope and Moody's Mergent Bond Record. The latter is a monthly publication of all Moody's updated corporate, convertibles, governments, and municipals ratings.
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European banks issue SND either directly or through wholly owned subsidiaries located in tax havens such as Luxembourg, the Cayman Islands, the Bahamas, and Jersey. Of the 290 SNDs in the sample, 52 were issued through such subsidiaries. Information on the parent company for these issues is from Moody's Corporate Default and FitchIBCA Bankscope. Finally, WorldScope provides information on both balance sheet and stock market data for major banks worldwide. This database is the source of stock market capitalization data for market leverage computation purposes. Detailed information on sample characteristics is provided in Tables 1-3. 
EMPIRICAL RESULTS

The Impact of Traditional Moody's and S&P Ratings on SND Spreads
Columns 1 and 2 of Table 5 report estimates when conventional issue and issuer ratings (Table 4 ) are used as proxies for RISK in Equation (1). F statistics for tests whether rating coefficients are jointly different from zero as well as adjusted R 2 are reported at the bottom of Table 5 . All rating dummies are statistically significant at the 1% level with the exception of Rating ϭ 2 in the issuer specification (Aaa/ AAA is the omitted rating category). The monotonic pattern of dummy coefficients indicates that spreads rise when ratings worsen. Adjusted R 2 of 0.688 and 0.686, respectively, indicate that ratings and control variables explain a significant portion of SND spreads' cross-sectional variability. Results are quite similar for issue and issuer ratings, perhaps because issue and issuer ratings are highly correlated, with SPREAD the difference between the SND yield (at issuance) and that of a Treasury security of comparable maturity denominated in the same currency. MATU the time to maturity (in years) of the issue. AMOUNT the natural log of the U.S. dollar-equivalent amount of the issue. LEV the ratio of total (book) liabilities to the book value of equity. Higher leverage indicates higher default risk. ROA the ratio of annual net income to the average of the preceding and current year-end total assets. Higher profitability generally signals greater efficiency. However, a higher value might also indicate compensation for higher risk-taking and therefore be positively correlated with SPREAD. NLTA the ratio of net loans to total assets. This variable should positively affect spreads if loans are riskier than other assets. EITA the ratio of equity investments to total assets. This variable should positively affect spreads if equity investments are riskier than other assets. LIQ the ratio of liquid assets to customers' deposits and short term funding. This variable should negatively affect spreads as a higher liquidity -ceteris paribus -improves the issuing bank creditworthiness. LLRGL the ratio of loan loss reserves to total loans. This variable should positively affect SPREAD as higher reserves indicate, ceteris paribus, higher expected losses. However, a higher value of LLRGL might also be perceived by SND investors as a larger cushion against unexpected losses. ROALEV the product of ROA and LEV. This variable should negatively affect SPREAD as profitability becomes more important for leveraged banks. LLRLEV the product of LLRGL and LEV. This variable should positively affect SPREAD as higher credit risk becomes more relevant for leveraged banks. TA a control variable for the size of the issuing bank. It is computed as the ratio of the issuing bank's total assets to the total assets of the largest bank in the sample in the year of the observation.
issuer ratings being on average 0.9 notch higher (4.2 versus 3.3) than issue ratings 18 (see Table 2 , Panels A and B). MATU has a positive coefficient as expected and is statistically significant at the 1% level. Quite surprisingly, AMOUNT has a positive and statistically significant coefficient in both alternative specifications. One possible explanation for this result is based on the different investors to which SND issues are usually targeted. European banks raise subordinated debt capital in two main ways (Sironi 2001) : (1) through their own distribution networks, with private placements mainly targeted at retail clients, and (2) through public issues mainly targeted to institutional investors. The retail issues have a smaller average size than the wholesale ones and are targeted to investors with less bargaining power. European banks may be able to pay lower spreads on retail issues than on institutional ones. An alternative explanation is based on the concept of "scarcity value." Smaller issues are usually issued by smaller banks, which in turn raise funds in the capital markets less frequently than larger banks. Investors might therefore associate a higher portfolio diversification value to smaller size SND issues and price them accordingly. 
STG (British pound) and USD (U.S. dollar) are the only statistically significant currency dummy variables. Both have positive coefficients, indicating that pound sterling and U.S. dollar denominated SND issues have higher spreads than other currencies denominated ones. This result flows from the relatively higher than average credit standing and liquidity of the Treasury issues of those countries. Because spreads are computed by subtracting such Treasury yields from SND yields, SND spreads tend to be higher for dollar and sterling denominated issues.
No country dummy variable is statistically significant with the exception of the UK in the issuer ratings specification, implying that British banks pay above European average spreads on their SND issues. One possible explanation is that UK banks, contrary to continental European ones, did not benefit from TBTF type of conjectural guarantees. Finally, year dummies (not reported) are all statistically significant at the 1% level.
Do SND Investors Price European Banks' Stand-alone Risk Profile?
While the relationship between spreads and traditional Moody's and S&P ratings provides strong evidence that SND investors are sensitive to default risk, it does not necessarily imply that they are sensitive to the issuing banks' risk profiles. These might differ from banks' default risk or the risk of loss by investors if any explicit or implicit government guarantee is in place.
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The third specification of Equation (1) uses MBFS and FII ratings to test for investors' sensitivity to stand-alone risk. Results are much weaker than the previous ones (Table 5 , column 3). Only one rating dummy is statistically significant and the coefficients do not rise monotonically as rating worsens. The adjusted R 2 (0.569) is significantly lower than for previous specifications (0.692 and 0.688). In addition, the GER country dummy variable becomes statistically significant at the 1% level with a negative coefficient. These results seem to indicate that SND investors do not price the true stand-alone risk profile of the issuing banks and that German banks benefit from lower spreads relative to their European competitors. A significant fraction of the sample German issuing banks are public sector ones. Columns 4-6 of Table 5 report results of a modified version of the ratings based specifications that include a dummy variable for public sector banks. 
issuer (2) issuer (3) issue (4) issuer (5) issuer (6) issue (7) issuer (8) issuer (9) Rating It is computed as the ratio of the issuing bank's total assets to the total assets of the largest bank in the sample in the year of the observation. ***, **, and * indicate statistical significance at the 1, 5, and 10% level, respectively.
Two interesting results emerge. First, all MBFS-FII rating dummies except for rating ϭ 2 are statistically significant at the 1% level. Their signs and relative values are again as expected (the only exception is rating ϭ 6, the coefficient of which is lower than expected). The adjusted R 2 for the MBFS-FII ratings based specification is significantly higher than the one obtained without the PUBLIC dummy (0.672 versus 0.569). These results support the hypothesis that SND investors are sensitive to private sector banks' financial soundness as reflected by MBFS-FII ratings.
Second, the PUBLIC dummy variable is strongly statistically significant with a relatively high negative coefficient in the MBFS-FII ratings based specification (Ϫ40.31). This suggests that European public sector banks pay approximately 40 basis points less on SND than their stand-alone risk profile would imply. 20 Results for the Moody's and S&P traditional ratings based specifications (columns 4 and 5) do not significantly change from the ones obtained without the PUBLIC dummy variable. Rating dummies coefficients are still statistically significant and monotonically increasing. The PUBLIC dummy is statistically significant at the 5% level, although its coefficient is significantly lower than the one obtained in the MBFS-FII specification (column 6). This is because part of the advantage enjoyed by public sector banks is already reflected in their conventional Moody's and S&P ratings.
Columns 7, 8, and 9 of Table 5 also report empirical results obtained with the inclusion of fixed effects. Results are similar to the ones obtained with standard OLS with two main exceptions. First, most of the rating dummies coefficients in the Moody's and S&P issue ratings based specification (column 7) are not statistically significant as they were in the standard OLS one. Second, the PUBLIC dummy and TA variables are not statistically significant. The relative stability of these variables within the issuing banks could explain these empirical differences. 
Do Accounting Measures of Bank Risk Explain the Variability
of SND Spreads? When comparing banks from different countries, two problems arise. First, the definition of certain variables may differ across countries. For example, the accounting for loan loss reserves is not uniform across European countries. Because of this first problem, accounting variables are used in the regressions both independently and interacted with country dummies. Second, many of the balance-sheet variables used to proxy for bank risk are not available for all the SND issuing banks in the sample. This problem is particularly severe for credit risk proxies such as LLRGL and for equity investments. Because of this second problem, three samples -A, B, and C -of different sizes (285, 169, and 111 observations, respectively) are used in the regression analysis reported in Table 6 . Sample C includes SND issues completed by banks for which all the accounting variables of Equation (2) were available. Sample B includes issues completed by banks for which the LLRGL variable was not available. Sample A includes issues completed by banks for which LLRGL, EITA, or LIQ was not available. Finally, regressions with the inclusion of fixed effects are also estimated for the accounting variables based specifications. This could prove useful if differences in accounting variables between banks are less informative than differences over time within banks.
Five important results emerge. First, accounting proxies of bank risk appear as relatively poor explanatory variables of European banks' SND spreads variability when included in the regressions as stand-alone measures of risk (columns 1-3 of Table 6 ), with variables' coefficients seldom statistically significant. LEV always has a positive coefficient but is statistically significant only for sample C. Quite surprisingly, ROA has a positive coefficient in samples B and C, although it is statistically significant only for sample C. A statistically significant (at the 5% level) negative coefficient for the interactive variable ROALEV also appears in samples B and C, suggesting that an increase in ROA reduces spreads only for lesscapitalized institutions. NLTA, EITA, LIQ, and LLRGL never present statistically significant coefficients, apparently suggesting that SND investors do not consider these variables to be key predictors of bank risk.
Second, accounting variables joint explanatory power significantly improves when interacted with country dummy variables (columns 4-6 of Table 6), with the adjusted R 2 increasing for all three samples. The following results emerge as far as specific accounting variables are concerned: 22 (1) ROA has a negative sign coefficient as expected for most countries and is often statistically significant, (2) LEV has a positive sign coefficient as expected for most countries and is often statistically significant, (3) both ROALEV and EITA coefficients' signs are not as expected, although rarely statistically significant, (4) LIQ, LLRGL, and LLRLEV are almost never statistically significant. These results confirm the interpretation that accounting measures are country-specific and tend to loose part of their explanatory power when used for banks from different countries.
Third, contrary to the results obtained with the stand-alone risk rating dummies based specifications (columns 6 and 9 of Table 5), the TA control variable is always statistically significant at the 1% level with the expected negative sign. This result suggests two important conclusions: (1) size is one of the key factors that both SND investors and rating agencies take into consideration in evaluating a bank's financial soundness, and (2) no TBTF type implicit guarantees are perceived by SND investors. The following reasoning justifies the second conclusion. Large banks can be perceived as less risky by private sector investors for two main reasons: (1) economic advantages, such as higher portfolio diversification, economies of scale, or access to activities with monopolistic rents, and (2) regulatory advantages, namely TBTF guarantees. As MBFS and FII ratings capture economic advantages only, any residual size effect should be attributed to TBTF conjectural guarantees. If investors did perceive TBTF guarantees to exist, TA would probably be significant in the MBFS-FII rating based specifications, as these ratings explicitly avoid taking into consideration any kind of external support.
Fourth, results for the accounting variables alone specifications with the inclusion of fixed effects, not reported, are still relatively poor in explaining the variability of SND spreads, with only ROALEV presenting a statistically significant coefficient. The PUBLIC dummy and TA variables are not statistically significant. When fixed Reported are regression coefficients and standard errors (in parenthesis). The dependent variable is the spread between yields (at issuance) on the SND and a Treasury security of comparable maturity denominated in the same currency. Equations are estimated by OLS. F denotes the standard F-statistic. Fb denotes the calculated F-statistic for the null hypothesis that the coefficients on the subset of: (1) accounting variables (columns 1-3), or (2) accounting variables interacted with country dummies (columns 4-9), jointly equal zero. Accounting variables are used both alone (columns 1-3) and in interaction with country dummy variables (columns 4-9). Interacted variables' coefficients are reported only when statistically significant in at least one regression. Three different samples (A-C) of different sizes (285, 169, and 111 observations, respectively) are used according to the availability of accounting variables. Sample A only includes LEV, ROA, ROALEV, and NLTA. Sample B also includes EITA and LIQ. Sample C includes all accounting variables of Equation (2). Control variables used in the regressions include year, currency, and country dummies. These variables' coefficients are not reported. Explanatory variables are defined as follows: MATU the time to maturity (in years) of the issue. AMOUNT the natural log of the U.S. dollar-equivalent amount of the issue. LEV the ratio of total (book) liabilities to the book value of equity.according to the availability of accounting variables. Sample A only includes LEV, ROA, ROALEV, and NLTA. Sample B also includes EITA and LIQ. Sample C includes all accounting variables of Equation (2). ROA the ratio of annual net income to the average of the preceding and current year-end total assets. NLTA the ratio of net loans to total assets. EITA the ratio of equity investments to total assets. LIQ the ratio of liquid assets to customers' deposits and short term funding. LLRGL the ratio of loan loss reserves to total loans. ROALEV the product of ROA and LEV. LLRLEV the product of LLRGL and LEV. ***, **, and * indicate statistical significance at the 1, 5, and 10% level, respectively. effects are included in the accounting variables interacted with country dummies regressions, results tend to be less sensible than the ones obtained with standard OLS. The joint explanatory power of these measures of bank risk is still very good, with the adjusted R 2 slightly above the ones obtained without fixed effects. However, individual explanatory variables generally present coefficient signs which are not as expected. These results might be attributed to the heterogeneous nature of the empirical sample of SND issues. The sample includes 290 issues completed by 65 European banks, for an average number of issues per bank of 4.46. However, of the total 65 banks, 18 only issued once, while 33 banks issued less than four times during the 10 year period.
Finally, the PUBLIC dummy variable is always statistically significant, either at the 5% or at the 1% level, with a negative coefficient for all three samples. This is not the case for sample C, which only includes two public sector banks SND issues.
Did Market Monitoring of European Banks Strengthen Over Time?
The same kind of cross-sectional regressions based on MBFS and FII ratings are estimated for two sub-samples of approximately the same size (1991-1996: 146 observations, and 1997-2000:Q1: 144 observations) in order to check whether any significant change in the risk sensitivity of SND spreads occurred during the 1990s. Results are reported in columns 1 and 2 of Table 7 .
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While the adjusted R 2 values are similar for the two sub-samples, four major differences emerge. First, no rating dummy variable is statistically significant in the 1991-1996 sub-sample, suggesting that SND investors were not sensitive to the issuing banks' stand-alone risk profiles during the first half of the decade. The opposite occurs for the 1997-2000:Q1 sub-sample, where most rating dummies are strongly statistically significant with the expected signs and relative values. Similarly, the F-test for the joint significance of the subset of rating dummies is statistically significant for the 1997-2000:Q1 sub-sample only.
Second, TA has a negative and statistically significant (at the 5% level) coefficient in the 1991-1996 sub-sample but is insignificant for the later period. This suggests that TBTF type guarantees, perceived by SND investors to be in place in the first half of the decade, gradually vanished in the second half.
Third, the UK dummy has a positive and statistically significant (at the 5% level) coefficient for the 1991-1996 sub-sample, but not for the later period. This implicitly confirms the aforementioned explanation to the UK dummy statistically significant coefficient: if UK banks have never been perceived by SND investors to benefit from TBTF guarantees, and such guarantees gradually diminished in continental European countries, then UK banks gradually lost their relative interest rate disadvantage.
Finally, the PUBLIC dummy variable is strongly statistically significant in both sub-samples and has a negative coefficient that is larger for the later sample, suggesting that the implicit interest rate government subsidy has increased from the first to the second half of the decade. This result is consistent with the evidence of 1991-1996 1997-2000:Q1 1991-1996 1997-2000:Q1 1991-1996 1997-2000:Q1 1991-1996 1997-2000 Reported are regression coefficients and standard errors (in parenthesis). The dependent variable is the spread between yields (at issuance) on the SND and a treasury security of comparable maturity denominated in the same currency. Each rating dummy variable equals 1 if the SND issuing bank MBFS and FitchIBCA Individual average rating matches the corresponding rating numerical value (see Table 4 ), 0 if not. Equations were estimated by OLS for the 1991-1996 and 1997-2000 :Q1 samples, both with all the available SND issues (columns 1 and 2) and for the SND issues completed by banks that issued in both tim periors (columns 3 and 4). In addition, results are also reported for the 1991-1997 and 1998-2000 :Q1 samples, both for all SND issues (columns 5 and 6) and for issues completed by EMU countries' banks (columns 7 and 8) and non-EMU countries' banks (columns 9 and 10). F denotes the standard F-statistic. Fb denotes the calculated F-statistic for the null hypothesis that the coefficients on the subset of rating dummy variables equal zero. Explanatory variables are defined as follows: MATU the time to maturity (in years) of the issue. AMOUNT the natural log of the U.S. dollar-equivalent amount of the issue. D91, D92, …, D00 year dummies. Not reported. The D91 dummy variable has been dropped in the 1991-1996 samples (columns 1, 3, 5, and 7) to avoid collinearity in the data. D00 is the droppend one for 1997-2000:Q1 samples (columns 2, 4, 6, and 8). EURO, STG, FFR, DEM, DFL, USD, OTHERCUR currency dummies. not reported. GER, FRA, UK, NET, SPA, SWI, OTHERCOU country dummies. Reported is the only statistically significant one (UK). PUBLIC a dummy variable that equals 1 if the issuing bank is a public sector one and 0 if it is a private sector one. TA a control variable for the size of the issuing bank. It is computed as the ratio of the issuing bank's total assets to the total assets of the largest bank in the sample in the year of the observation. ***, **, and * indicate statistical significance at the 1, 5, and 10% level, respectively. Standard errors in parenthsis.
an increasing risk-sensitivity of SND investors (with reduced implicit guarantees of private sector banks).
As far as the interpretation of these findings is concerned, no clear event such as the 1991 U.S. FDICIA can be found in the European banking industry as a "turning point" in the market perception of the supervisory authorities attitude towards bail out policies. This change-in-regime could be attributed to the combined effect of: (1) the loss of monetary policy that continental European countries' central banks suffered as a consequence of the EMU, and (2) the stringent national budget constraints imposed by the convergence criteria originally set forth by the 1989 Delors plan. 24 Monetary policy is often used to counteract the effect of financial crises. With the prospect of a lower degree of freedom in fiscal policy and a transfer of monetary policy to the European Central Bank (ECB), those banks that were previously perceived by SND investors as TBTF probably became perceived as "too-big-to-rescue" (TBTR).
While the official turning point is represented by 1998 25 -when the participating EMU countries were identified by the European Council, the ECB Governor has been appointed, the first phase of EMU was launched, and the official exchange rates between European currencies were fixed -the capital markets most likely anticipated those events in 1997. 26 Before 1997, the EMU project was still uncertain both in terms of the joining countries and of its general feasibility.
In order to check for this interpretation, separate regressions for SND issues completed by banks of EMU participating countries (Austria, Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, The Netherlands, and Spain), and EMU non-participating countries (Denmark, Sweden, Switzerland, and the UK) have been tested. Results -reported in columns 3-6 of Table 7 -show that such a change in regime, while confirmed for EMU countries, did not occur for non-EMU countries. 27 First, TBTF guarantees, as measured by TA, were not present before 1997 (TA is not statistically significant) for non-EMU countries. Second, the F-test used to determine if rating coefficients are jointly different from zero (Fb), while statistically significant only in the 1997-2000:Q1 sub-sample for EMU countries, is statistically significant in both sub-samples for non-EMU countries. Third, stand-alone risk rating dummies are monotonically increasing for both the 1991-1996 and 1997-2000 :Q1 non-EMU countries sub-samples.
Robustness Checks
Variations of the specifications reported in Tables 5-7 were estimated in order to assess the robustness of the conclusions concerning the risk sensitivity of SND spreads, its evolution over time and the explanatory power of MBFS-FII ratings and bank accounting variables.
Separate regressions using MBFS ratings only (219 observations) and FII ratings only (236 observations) were estimated as a check on the use of average ratings. Using the average numerical value of ratings coming from two different sources could produce misleading results if the two agencies adopt significantly different criteria in evaluating banks' economic and financial conditions. Results -not reported -do not show any significant difference between the two. Most rating dummies are statistically significant with the expected sign for both sub-samples. TA and UK control dummies are not statistically significant in the MBFS sub-sample, while AMOUNT is not statistically significant in the FII sub-sample. These differences are most likely the consequence of the MBFS sub-sample being concentrated in the second half of the decade (these ratings were originally introduced by Moody's in 1995) . In addition to that, results based on the 165 SND issues for which both FII and MBFS ratings are available show that all differences disappear once the analysis is focused on the same time period.
Two checks of robustness regarding the explanatory power of the accounting variables alone are conducted. First, alternative measures of bank leverage are used. LEV is replaced with three different variables: (1) MKTLEV, the ratio between total (book) liabilities and market capitalization, (2) BISTOT, the BIS total capital ratio, and (3) TIER1, the BIS tier 1 capital ratio. 28 The latter two variables can differ from the reciprocal of LEV if the ratio between risk-weighted assets and total assets is different across banks or across time. Results, not reported, are similar to those obtained with LEV. The adjusted R 2 of the different regressions do not change in any material way. Second, alternative measures of bank profitability are also used. ROA is replaced with two different variables: ROE, the ratio of net income to average equity, and PTOITA, the ratio of Pre-Tax Operating Income to Total Assets. The latter could add explanatory power if SND investors concentrate on operating profit as a better proxy of long-run sustainable profitability. Results are similar for the two alternative measures of bank profitability. PTOITA has a negative coefficient in all three sub-samples (A, B, and C) but is never statistically significant. ROE has a negative and statistically significant coefficient in all three samples but its use has little effect on the adjusted R 2 . Three robustness checks focus on the temporal evolution of European banks SND spreads risk-sensitivity. First, regressions for the 1991-1996 and 1997-2000 subsamples were estimated using traditional Moody's and S&P issue ratings rather than the MBFS-FII ones. As the traditional ratings incorporate both economic and financial conditions of the issuing banks and government explicit or conjectural guarantees, one would expect the empirical results for the two sub-samples not to show any significant difference. Results, not reported, show that most rating dummies are statistically significant with expected signs and with similar patterns of coefficient values in both sub-samples. F tests are also strongly statistically significant in both sub-samples.
Second, estimation samples were restricted to those SND issues made by banks that issued in both periods. This was aimed at testing whether the improvement in the risk-sensitivity was simply due to a change over time in the identity of the issuing banks. Results, reported in columns 7 and 8 of Table 7 , reject this hypothesis and confirm the basic findings. Only one MBFS-FII rating dummy is statistically significant (at the 10% level) in the 1991-1996 sub-sample, and the relative values of coefficients are not as expected. In contrast, most of the rating dummies are statistically significant, with the expected signs and relative values, in the 1997-2000:Q1 sub-sample. The statistical significance of the F test used to determine if rating coefficients are jointly different from zero (Fb) also improves in the 1997-2000:Q1 sub-sample.
Third, an alternative measure of size, based on the ratio between the issuing bank TA and its country's banks average TA has been used in the MBFS-FII ratings based specifications for the two 1991-1996 and 1997-2000 :Q1 sub-samples. As TBTF policies are country specific, the issuing bank size relative to the average size of banks in the same country could represent a better variable to test for the market perception of these type of guarantees. Results, not reported, are almost identical to the ones obtained with TA: size is statistically significant in the first part of the 1990s but not in the second one, confirming the conclusion that SND investors perceived TBTF policies to be present only in the first part of the decade.
Finally, year and quarter dummies were used as an alternative to year dummies for both the MBFS-FII ratings based and bank accounting variables based specifications. Results -not reported -are almost identical to the ones obtained with year dummies. Using year and quarter dummies generally leads to a slight increase in the adjusted R 2 for the stand-alone risk rating dummies based specifications and to a slight decrease for the accounting variables based ones.
CONCLUSIONS
Three major conclusions stand out from the empirical work presented in this paper. First, SND investors appear to rationally discriminate between the different stand-alone risk profiles of European banks. Second, the risk sensitivity of SND spreads has been increasing over time, suggesting that implicit guarantees such as TBTF policies were present in the first half of the 1990s and became weaker or vanished during the second part of the decade. Third, European public sector banks benefit from a significant government subsidy in the form of a lower cost of SND issues, the value of which has been increasing over time.
These conclusions have important policy implications for any future mandatory subordinated debt policy. Requiring banks to issue a minimum amount of SND would, in light of the first two conclusions, likely enhance market discipline of banks and supplement prudential regulatory discipline. It is also reasonable to believe that this study underestimated the extent of market discipline that would be associated with such a policy, because it ignored European banks that did not issue SND. For some such banks, their stand-alone risk profile would have made SND very expensive. In addition to that, introducing a minimum frequency of issuance would presumably impose banks to issue also during adverse market conditions.
Further research is needed before a clear conclusion on the net benefit of a mandatory subordinated debt policy can be reached. Three conditions are necessary for market discipline to be effective: (1) complete and timely information on banks stand-alone risk profiles must be available, (2) no bailout must be anticipated and banks' creditors must consider themselves at risk in the event of default, and (3) banks must react to market signals. Condition 1 can be undermined by a lack of disclosure and, more generally, by the increasing complexity of banks' risks coming from both the banking and the trading book. Condition 2 can be violated by TBTF policies or other forms of implicit government guarantees that exist if the safety net is extended beyond its de-jure boundaries to protect uninsured bank creditors. Finally, condition 3 can be violated either if private investors' risk aversion is not strong enough or if the borrowing bank has no clear incentive to maximize risk-adjusted profitability. This in turn may occur because of government direct ownership or managementshareholders agency type problems. Empirically testing the risk sensitivity of SND spreads using publicly available information such as stand alone risk ratings and accounting variables represents a test of condition 2. As such, it is a test of just one of the necessary conditions for market discipline to be effective. The fact that private investors can discriminate between different banks does not necessarily mean that they can discipline their risk taking behavior.
Finally, the result concerning European public sector banks' lower SND spreads indicates that a mandatory subordinated debt policy would not be effective in improving market discipline for these kind of banks. NOTES 1. For a careful review of "first generation" studies, see Flannery (1998) . 2. I am aware of two empirical studies based on European banks SND data. Bruni and Paternò (1995) analyzed the statistical relationship between secondary market spreads, Moody's ratings, and accounting variables as proxies of bank risk and concluded in favor of the risk sensitivity of SND spreads. However, their analysis is limited to a sample of 28 SND issues for which one single day secondary market spreads were collected, and two accounting variables (leverage and return on assets). Gropp, Vesala, and Vulpes (2001) compared the effectiveness of equity market-based distances-to-default and secondary market SND spreads as indicators of a material weakening in a bank financial condition. They found that both indicators perform well as signals of bank fragility, reflecting relevant information of default risk.
3. The 12 German Landesbank have been involved in a dispute with the European Commission because of illegal government aid received in the form of capital from local governments at below market rates (The Economist 2000).
4. German Lander (states) hold direct stakes in the Landesbanks and provide them with a state guarantee. This gives the Landesbanks a top-notch credit rating, allowing them to raise funds at cheaper rates than private sector competitors.
5. The latter is a relevant factor because of the different credit standing and liquidity of Treasury securities. The spread of an SND issue is computed as the difference between the SND yield to maturity and the equivalent Treasury one. A U.S. dollar denominated SND issue could, other things being equal, have a higher spread than an Italian lira denominated one simply because the Italian Treasury security has a lower credit quality and liquidity than the U.S. one.
6. Despite the cross-sectional nature of the empirical analysis, some temporal variation is present as many banks issued SND more than once over the sample period. Regressions with the inclusion of fixed effects are also estimated.
7. Interpolated yield curves are used when no Treasury security of similar maturity is available. Spreads for Euro denominated issues are computed using either the French OAT or the German Bund yield curve, depending on the closest available maturity.
8. See Sironi (2001) for empirical evidence on this point and on the main institutional characteristics of the primary and secondary markets for European banks' subordinated debt. Hancock and Kwast (2001) found that subordinated debt spreads are most consistent across sources for the most liquid bond issues. These are in turn found to be the ones that have a relatively large issuance size, have a relatively young age, have been issued by a relatively large banking organization, and are traded in a relatively robust overall bond market.
9. Kwast et al. (1999) observed that "market participants generally believed that changes in rating agencies opinions tended to lag information revealed in secondary market prices".
